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(57) Abstract: A high-speed, write-once optical 
recording medium employing a laser beam blue 
or one with a shorter wavelength, and an optical 
recording method and an optical recorder for 
recording thereon. The high-speed write-once 
optical recording medium (10) comprises a recording 
layer (18) and an light transmitting layer (22) formed 
sequentially on a supporting substrate (12), wherein 
the recording layer (18) comprises first and second 
subrccording layers (18A, 18B) laid in layer and 
principally containing Al and Sb, respectively. When 
the recording layer (18) is irradiated with a blue laser 
beam from a laser light source (24) through the light 
transmitting layer (22), Al and Sb contained in the 
first and second subrecording layers (18A, 18B) are 
d ill used and mixed thus forming a recording mark 
having a reflectivity varied irreversibly through the 
mixing. Thickness of the recording layer (18) is set 
such that recording at a record transfer rate of 35 
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iiijiiif2S*f£^*f&# 1 0 rt\ 1 2 ±fc, GM 18,* 

SiSJi 2 2^r©l|ff LT*^ ftftg 18I1A1 XtTS b 
ii^^t-f5*lXtf!B2|iJIE»Jil 8 A, 1 8 BSr«ILT4 9s 

$$Jf 1 8 fcffiljf lt> m 1 Sl/m 2giJfE^l 18A, 1 8BI:^tjl5 
ak s b AsjSltfcJ: *) te&.LXi&'kZti, rwS^iactgWfi^ 

tf>fa&Jf l 8 <OW 3 5Mbps #±G>lB»tei3!a££"ei2» *TfBfc 
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w m $ 

10 $m£n-cv^ 0 

OM (read only memory) * -< :*©3teffifil:JifM> 5 W 
(rewritable) 4 7 <D ZftX^ 

15 tLTV^iV^o 

20 LV>fr»bT*fc 5 0 
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r <Dm w n±t?>'&%:<D hhj&khk^t & s tifc t> © -c *> o t\ 
(i) £#£#±n:, ^*<tt>, 

g^)|^«! 3 ~ 5 Onmi'^, SfflH I"- if #©ft£ & 2 0 0-4 5 0 
l^X^&JiWcv'^T-MrJ; V) % 3 5Mbps £Jl±©lE«Mtei£S£&"C 
(2) MIBMIBMOff^^ l~30nm^tlfcii £#$£1-5 

(i) <D&mmmmyti£Mmfto 

20 (3) B&SB3te8igJg©J?*& 50~150/xmtbfcCi £#1ffc £ "T 

S (1) Xf± (2) ©ifcigii1B3!3fefB»8lfc. 

(4) fltriagijfB^i© o h'>te< t h HftA i %±j$ftk u m© 

mt-tZ (1) , (2) Xf£ (3) ©i«i£jilBS[3tfB»jKfr. 
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(5) 1. 2 X Xfi3 fcfcV^T, BUiBi'JlB^SO 0 h'J>ft< t t 1 fltt 

S i U {&©'>&< t i> lJlte. SulBS i *3L&ft t1r Z>m 

(6) m^wm&m<»oh'Pte< k^iMfc&vz>^&£&&ts - 

#&Jgttt* Ag/Si, Zn/Si, Au/Si, Al/Ge, Cu 
/Ge, Ag/Ge, Zn/Ge x Au/GeO?*>> V^Tft^©^ 

(2) Xtt (3) OifJMIEMftiBMfr, 

(7) £#s#±k\ t tsitJix sii, ytmmmZs 

— fytn, ffexitrnj: tusv^ft**: tutelar)! -tn-en 

20 &7£f£U lo, r©!B«^i£S& 3 5Mb p s JB*± t tfc 

(8) i!BV-f)t©if^2 0 0~4 5 0 nmtL, i©^-1f* 
f*50~150 /im©HufB3teSiBiHIII«fc 5 IB 0 & 0 . 8Pi±©^ 

fcuyxtj:?, HffiBiB^K-^iti-sr tzmmt-tz (7) oftlS 

25 
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&xn^ti£ yn^$L-&<D v-f^if #t^<£ v , mria^-g'Jie^® t--a 
10 -if^tcj;^, 3 5Mb p s &±<Df&m%Kmi&i&xmm^mte£ ? 

( 1 0 ) B«I3 V — ^%(D^\t 200~450nm, ftufBlBSi^^m 
(9) ©MiifBSiftiBli^fio 

15 

% 2 m ft» w <d mm ommn % 2 m k& % Mm&mm.ytmMi£& & 

20 m&MfcfcKLXTikirWTWmxhZ, 

25 m 5 mte*%w<DmMm 3 ©3tffi«sftff n:*5^5iB»^riB*^-if ^ 
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5 

(#T*lB«ifcflO 1-0 t4 N £»S#12±fc\ R*H14, 

5 2*ri©li-eBa!rffct><OTf*-U, lB«kfl3©i'-- f %U2. 4fl>b&;R 2 0 
0~4 5 0 nm, Witf 4 0 5 nmOffe©U-f*Sr, #a»Ji 2 2 

flftflBIBftJI 18(1, A 1 5 & 1 S'JIB^Ji 18Ah S b 

10 fc±jfc#i:1-**2M!B*M9 1 8 B k *mm Utii Lfck <DX°h 9 , 

|C*5VvC, ®l2StU { B2SiJIB«Jgl 8 A, 1 8 B£#W£ft5l!uiB±$ 

15 KSftT^So rtf> J: 5 ft '2<*o£&ft&m-t>mmLXU£t1rZ>Rjfol* 

BUfB£&£& 1 2 tt, #|x.fil. lmm©S$0!K!J*-^h^ 
fefttK X, itulB&ltJl 1 4 fit, 9 V y^'m^Ki. 0 SufBS^S 

20 ~2 0 0 nmg|^llTI/^ ( 

MI3mi^^^2^mft:® 16, 20^ *tZn S-'S i 02 
Jf v Y (ZnS : 8 O^E-^%, S i 02 : 2 Srffi y 

* y ^^jfelti !)i^Lfcfc©ffc5, ^2iiftl 1 6&J?£ 5-2 
0 0 nm-t*fifi1B£#tS 1 4±fc* 1 f§«ft/i 2 0{4i?$ 5-2 0 0 

25 nmt% WlElS^Jf 1 8*. |2ill|:|l 6 #fcfc*&tf J: 5 £ L 
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i o o n mnm<D%ft&mfcmmm j s>tfy h*- ht>* 

iffifBfB&Jf 1 8©J?*«t3~5 Onm, jflL<tt5~2 0 nmtf 
5 6 0 £ lXtm2ffliB»JS 1 8 A, 1 8 Bfc*#1-3£jfc#£ 

IX'fcSA l t S b fc^fi^W-^&flS, SBftfl? 1 8 (C N &ft4 0 5 n 
mOWfiv— TttSrHgltLfctt. 3 5Mbp sg±©|B»teiMH 

10 r rT'*5IB^IS^jig 3 5Mb p s £fi N (1, 7) RLL^fl 
^-t?, f^V^/Hf y h*£0 . 1 2 /z m, mmWiMlg. 5 , 3m/s, 
=f-^>*;y? n y# 6 6 MHz, h$)^£8 0 % i Lfc^rl 

$3 m <d ib &m mm m x h 5 „ 
ntfc (na) £o. ssi Lfc^t, ffttfmmmi sizmyt 

20 ftftfBIBM 1 8 £ % TK&aC^^li&Otf bftSU" 5 fcOT'fe 5. X, 

mztt, ftmmmtti o<Dft¥tow&&vmto&$r\cj&cxm%&:fe£ 

25 X, SireiBftJIl 8 &ffif&i-Z>m 1RW$& 2»]fB»Ji l 8 A N 18B 

&««rtsr-grw Lit «tv^ tti<D7zmf)mmistix^xt£.\\ 
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5 A l ££tfc#i:1-6S& l »JfB»l 1 8 A»zi*Jp$Jx5 7n*i: 
Cr.TU N i $©m£tt&fl±£*3&JR5G*<0*J>fc< i % 1 

< , s b -f5S& 2 ©JiB^jg i 8 Bm»an£;h,5 7c*£ l 

nib\ ivb, vb, vib (D&wnz.m-rz>7c%v> / J>t£< ti> m 

tfS#£LV\ tL, ^2giJlB^S 1 8 B liS b 

5Efc% B&fBfB«E 1 8tt, miBUIBftSl 8 A t % 2 MffiftJI 1 8B 

^ft^<Dfc*<Dfl!l<7)5c*i: Uli, huIB^ 1 B'JfB^Jf 1 8 AXttl 2 
15 iJlBiUl 1 8 BK&^xmmmt LTfflV>b*i5#5G#©^&< fcfc 
i«as^»f &*i5„ X, 5 0 0- 1 0 0 o°C©f&ISF*)K: 

A 1 k S b ioa^aJJSH' btfbZo 
20 X, ffilB*lXtl««2BJ|B«jil 8 A % 1 8 B fcfctt 

jn^^r-r*»jflB«Jia«#si"S n&.#R.tfixmM9LT-z<Dftftm 

25 ±I2<75 «t 5 2o£>giJfBMJl&^Jl L-C^fife^^fclE^S 1 8 «\ 
% 1 2 1 8 A, 18 BOfik^ffiiOiaS^fcV^Ttaffi 
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1 2 giJlBSiif 1 8 A, 18 BtfV>&< £ t> UflCfcV^ ftt. L 

< tepfii^K&v^ lOOOtE^TT"fc5r^:^Ittv^ 0 mU 
(DkoKAl b S b k itm&ftft^tcti), MSJIB^S l 8 A N 1 8 B £ 

S b £teiM^+#K:ifiV\ 

2Mijib#s i 8 a, i8B©i$#&is^ mm-?-?' : P^&^xm& 

fllfctf, Al ^i^tt^i ll'JfE^JI 1 8AtS b££$#i:1- 

5^2gijia^s 1 8 b tfrbtezm&m i 8<d*§<£\ &mmik&W)xh 

5A1 S b LTV^ b^TLh^o fS-U A 1 S b£><i;9ft^ 
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5 l $ *Lfc5k»fttfc«8T?©»S5JEtt J; o ffi < ft 5 w i #"*»9l©W«-c*> 
mum 1 8tc*j»tsji-a-^^c-tv>ftv>^T*«> pibji^^^c-cs 

* <o m It «t 0 K It 4* # 32 L ft v n r t £ M * -t 6 0 

ai 6 6 or, sboS^«6 3 lr-efotK Fa# 

*TliBTfc5 0 X, SbtAi fcORJSfcJ: ^ ^WHo^J: t) t>ft 

15 <£ia^i«?at-t?^^fll^^^bbftv>^^ft^ra^ 

1 S b (iM : 1 0 6 Ot) 3&S4«L#«. 

^ft^bftsiB«^-^^^bb*<^^-c*>5. Mj&ztifcmm^ 

20 Jtfl5WUt*U-Cf±IB»Jil 8©iiI»Wi^oTll?. 

£tttf>{&l>!B#^- * iot, y> ^ J: o TIB 

I— X) ^HSC#H-£CftV\ %(Dtc$>, IBft h 9 t°s>^£$K-f 

5 ©T?ifii*&iB»K:^r8b"C*> *• 
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-^«> #$SWfcfe^t$3fcSBMttl 0 fcfcrtSIBfc-*"-* KJfc^T, 
L<ilS<ftD> S&W^ttRtf ftfcfclKtttfJKv^ 
fltMKIBMl 8©ff£. BPfcaSlXtfK^MIBMl 8A..1 8B© 
^fhffSr±> 3~50nnu ftC 5-2 0 nmtfe^^l LV\ 
10 IBM 1 8*s»-^^5 is fB^HufH-*5V>T, fB»T-*fci:i3ttS+#. 
ftKW!it**t5: £ ^ffiUfiT'fc »K IBM 1 8 5 

&*5, IBMfcJ5< LTV^< hZ>U&ftR&W%lN-t%&. & 

15 Xhs *m©*iP-*\ Witt? M*n©*JP*-»*»K:.**. Hfcf^ 
f£3z&oH«J3, H40 J: 5fcffv^Mfc»urr±-tH4 U ov-if 

20 0 n m £ & 5 . ' 

ftulE^giJlB^Jf tt N 1 — 3 Onm, 2 ~ 2 0 n mtfc 5 £ 

25 fcBIIBM<0J?£W^ JR5fejett* s J«< , EoR*t«©*#He*"*' 
|BM£ S b i^©i'J!Big i ?rl^^t)t5i^, A 1 t S b k& 
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te, iwreiiiii©»*©»i«!it-#5*iB«i(i#i o fcin«<0**#T?*>?u 

Jl<£> lx — if 2 4^f)Sl2 00~4 50nm, ^ijx.f^405nm© 

10 tffiov— 3tSi8JB2 2 Srii UTmflBIB^B 4 8^R8M-T5r 

itulBffl^Jf 4 8 ft. fiufBfBliJf 1 8 fcHftHK Si *3ij&ftk-t%m 
lWmmm* SAt, Cu &£$#£1-3»2BJ|B»B4 8 B^li 

J»WW*fc*5V^ ^iM2illBif4 8A, 4 
8 BK^W£ft5itulB£$#&Ji"?fc5 Si i Cu tfSfi<£U RBfW* 

«t 5 ^ 2o(Di^^^m^^s^-r?•SJ^^^' 5 I^■efe^^*^ -©bb» 

20 14 8f±iil31l©*B*#*rffii:fc*. 

BftlE^Sft 1 2 % ftulB^ 1 &t>*!S 2 UttfrJI 2. 0 , 16, HuiBftjl 

HtflBia^jf 4 8 ©Jf^ttfiulSIB^S 1 8tHI«|:> 3 ~ 5 0 n m N # 
25 $L<tt5~'20nmif5, 

* BuiB*3Sigi 2 2 rvs i mmw-m 2 0 ©wosiRtfii $ 
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^ 1 iJI2^S4 8 Am*5tt3S i O-^W*^, t< fit 
8 0Jg^%^±> J;!)»$l<tt9 0Ji™±t*fc^ *««JU:s i 

ttfcV^* Sn, A K Z n, Au, Ag, Ni, P> Ti, C r , M 
n, Fe,Mg,Si,Ge <D&ft< t t> 1 L< * A 1 , Z n, 

Au, Sn; Mg/i«\ »£ttfl±©«J&a»&3fcfc#*LV*. #K 
|f%-C5^AK4 5, 2^Zn<4 5, 5^Mg<3 0, 5^Au 
< 4 5 , 2 ^ S i , < 3 0 tit&t. LV»„ 

s i i»jib«ji 4 8 A^mm^ti^>^mt ixit, 

. nib, ivb, vb, vib (D&M^m-r ] z>Km<D<pte< t tuw 

L< , Sn, A 1 > Z n, Au, Ag, Ni, P, T i , C r , M n , 
F e , M g , Si, Ge t t> U< , A 1 , Z n, A 

u, Sn, Mgftiftf*, »£ttlft±<0m&J&»&£ fefc#*LV\ 

ftfrfBg&ftJl4 8 {4, ftl9JfB»*4 8 A i ft 2 MflBM 4 8 B 

^OHmo^^©01J^#55teia^^4 0(J1*3V>T, itulBJ&l &t>*i£ 
2iJia#®4 8A, 4 8BO±^Itts tB«^*- ? f K *5 V^X »^ 



WO 03/025924 



13 



PCT/JP02/09300 



je(c n ^ibi5^4 8<d mz, m-hmiRx^m2wmmm4:8A, 4 

Ag/Si, Zn/Si; Au/Sis Al/Ge, Ag/ 
Ge, Zn/Ge s A u/G e O HVW^M^^&lW^^t 
rftfcov^ftoft^tf-efcA 1 /S b JfcSV^ttS i /Cu<0|l 

X, EftH 8 tt* 1 2Stt^JB 2 HBftl 1 8 A, 1 8Ba»>#fifc3ft 
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Kit, ±E©J:5*i«itjilBiI*B»li#l 0 (XI4 4 0)Ki«* 

K3 6^ gf|BV-if ^3 4, * 3 2, ft^^y F 
3 6^^iJ^-r6fe*C0©J^l^fi3 8 *flt*.-Cfl*&$ftTV^. 

X, K3 6 ft, ftlBftmttl 0»$£ftTV^fB» h7 

3^6>mit$n« ^ -ifft&s 3 5Mb p s £i±©B«MEaaie-cB»^ 

fc*5 % ±lBllifc<^ti<z>W-*5^-c, v-if #aS2 4 ft, »*-4 o 5 
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immm n 

iOi: #<Z>ftlBMftl 0 W#S<D#^SrTIB K^l" . 
SMS 1 4 : m-&& 5 0 nm 
flU&Jf ': Z n S + S i 02 ( 8 0 : 2 Oraol%) 
^111^2 0 : 8 0 nm 1211^16 ; 95nm 
% 1 g'JlB^Jl 1 8 A : A 1 C r ( 9 8 : 2 at%) 4 n m 
$2giJ1BftJi 18B:Sb6nm 

Gftlf : 1 - 7 JEW y b*0. 12 Mm) 

: 5. 3m/s (3 5Mb p sft£) % 10. 6 m/ s (7 
0Mbps ffiS) 

W£^I7- : 0 . 4 mW 

ft!B«f£ 1 0 -<D{f ft -?1t t n 6. 

3 5Mbps :M^!7-4mW v 5 y * 7 . 5 % - 

7 0Mbps : !B»'* !7 - 4 . 5 mW i? y $ 8 . 6 % • 

3 5Mb p s ^±OjtiiilB^^*5V^Xfi^^jf-§-p B p«^#e)^, IB 

[HifeM2] 

t) 

0iS#Ji : ZnS + S i 02 (8 0:2 0mol%) 
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|l|lft20 : 60nm |2|i*l 6 : 7 0 nm 
% 1 mmmm l 8 A : A l C r ( 9 8 : 2 at%) 
m2@iJ|B#« 1 8 B : S b 

^lWmmmi 8 A£)J¥^i:f&2§i|lB$i;Jll 8 B<Z?J¥#-^Jfc£l : 1. 
5 5 t LT, !S^®c7))iIJ¥^ 0~2 1 nm<DiQ[S-e^b£-£> MfBftlB^ 

l^ft^SI 3 tc^i". 

10 *3I^3%»±«>9, fi#t UTtftW-f-Swi^RTft-Cfca^N 3nm 
1KfSBftfB»36g 3 0. %|B*tt#l 0*rJBv\ ft!B#Sfcfc<0lB««rt& 
t) 

ft£ftjg : Z n S + S i 02 ( 8 0 : 2 Omol%) 
ilHifl:20: 60nm |2|i*16 : 70nm 
% 1 BlfBfSt® 18A:AlCr (98:2 at%) 
20 H2&llBSiUI 1 8 B : S b 

:l-7*«(l?yhft0. 1 2 ju m) tf>gc*-7~^ 8TW 

IBftlft^ft :5. 3m/s (35Mbps|S^) , 10. 6m/s 
25 ( 7 0Mb p s $B^) 

: 0 . 4 mW 
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Sit® 1 4 : 1 0 0 nm ' 

5 m%WM : Z n S + S i 02 (8 0 : 2 0raol%) 

IlSlft2 0 : 2 5 nm ^2^16 : 28nm 
Jg 1 S'JfB^ijf 4 8 A : S i 5 nm 
|$ 2gJlBft€ 4 8 B : C u 5nm 
m % & # n & O £ *5 V T? fc 6 o 
10 fB*(t* : 1 — 7 $H (try bft 0. 12 nm) 

IBMftft : 5. 3m/s (35Mbp sffiS) > 10. 6m/s (7 
OMbpsffiS), 2 1. 2m/s (1'4 0Mb p sflS) 
H£/-?!7 — : 0 . 4 mW 

15 ftlB«#4 O-Oft ^©IBfcff&Srfrofct 

35Mbps :»!?-4. OmW i? y * 7 . 7% 
70Mbp s :flB«^!7-4. 2 mW y * 7 . 8% 
14 0Mbps : |B»'< !7 - 4 . 6 mW J?y^8. 9 % 
fc, 35Mbp s &±©ffi£IB»fc*5V^-tft0fcflr fppf^i^, IB 
20 — t 5 mW^TiUffi^^iJfflXfcofCo 

C^JiS0!l5] 

1 4 : 1 0 0 n m 

f^S^iP : ZnS + S i02 (8 0 : 2 0mol%) 
ilill*2 0 : 2 3 nm |2|Iftl6 : 28nm 
25 W> 1 S'JfB^JS 4 8 A : S i 5 n m 

9$ 2 BJfBfMI 48B:CuAlAu 5nm (64:2 3:13 
at%) 
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IB^ft # : 1 - 7 $11 (try b^O. 12 /im) 
IBftftttX = 5. 3m/s (35Mbpsffi^) , 10. 6m/s (7 
OMbpsffiS) , 21. lm/s (140Mbp sfiS) 
|f !7 — : 0 . 4 mW 

ftl5f|g£#4 0 -Off -i-OlB^ff^^ffofc t - 5, 

3 5Mbps :1B^!7-4. 0 mW v> y * 6 . 7 % 
. 7 0Mbps :12i^!7-4. 2 mW & y * 7 . 5% 
14 0Mbps :|Bi^!7-4. 5 mW S?y*8. 8% 

3 5Mb p s^±<D«3IIB^^*5V^T^$?^if^p n pK^#b^^> IB 

&5fc«K WfeU-lf *fflV^/Ei*|B««aT?3 5Mbps ^±tf>!B#$£ 
^jjJS 1 OmW^T©ffe^-f^i^tt)> 35Mbps£*±(70M 

• bps) ■^i 3 nr^t^9> wfe^-if ^^v^fci^iii&iBMfBM^^ii 

*3§l3Jm±-!E<D'J; 5^«^tfc«X% WfiXtt^ttJ: 9ffiV^jft*©v 



WO 03/025924 



PCT/JP02/09300 



19 

is # (D $5 m 

tf>J?W3~5 Onmi:^, B&IBl'-if 2 0 0-4 5 0 n 

10 yX&SrJflV^f;*^ A|l± 19 % 3 5Mb p s £l±©flB»(E3lit^ "CfB 

3 . 1 x»± 2 ^*jv^t, mmft,m$im<vm&* s o- 1 so^miifc 

4. 1, 2, Xfi 3 k*3l>T N BUiEg"]fE#Jf ©9 v>&< i t> UliA 

1 u teo^*< t fc mi* st ib a 1 z^&fit-rzmis, 

5. 1, 2, Xf4 3 tc&V^T, irlB9JIB»So5 <k t> ll^S 
i U fa(D'pt£< b fe 1§»> SufBS i $r£j££i-i-5BJJfB 

6. i> 2, x»*3 fc*3^-c N mnEWiaflWi© 5 ni^ 



WO 03/025924 PCT/JP02/09300 

20 

JHC:jott5£$#&JK<t ti. Ag/Si, Zn/Si, Au/Si, A 
1/Ge, Cu/Ge, Ag/Ge, Zn/Ge, Au/G e©H^ 

£-frTfB«^-* «:7l2f£U JLo % r<0fE«l:*5itH£A& 3 5Mb p s 

8. 7t*5V^T, jtufBV*- If 2 0 0~4 5 0 nmt U 

5 0~ 1 5 0 At m©ftr1B3feSifiJHM«fc 5 §BP«C0_. 8 

JR£ t t> 2 jf OgiJlBfiJl LTft 0 x lltMEi'- 



WO 03/025924 



PCT/JP02/09300 



21 

HtrfBfB«Ji<0J¥*tt\ iEV-f3feC J: t) , 3 5-Mbps^ 
5 S!ftiB»§£B. 

10. 9 fc*5l>T\ fltr!Bl'-if3fc©&^W: 200~4.5 0nm, pfEE 



WO 03/025924 



PCT/JP02/09300 



1/4 



Fig.1 




WO 03/025924 



PCT/JP02/09300 



2/4 



Fig. 2 




WO 03/025924 



PCT/JP02/09300 



3/4 



Fig. 3 



J)0 



■ n . 



22 




3L ,36 




fflffimW -38 



\ 

30 



WO 03/025924 



4/4 



PCT/JP02/09300 




INTERNATIONAL SEARCH REPORT 



TrtenJSBnal application No. 

PCT/JP02/09300 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 G11B7/24, 7/0045 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G11B7/24, 7/0045, 7/26 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Kbho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 
A 


JP 2000-222764 A (Director General, Agency of 
Industrial Science and Technology, Minolta Co., 
Ltd.), 

11 August, 2000 (11.08.00), 
Par. Nos. [0015] , [0023] 
(Family: none) 


1-3,6-10 
4,5 


Y 
A 


JP 2000-285509 A (Ricoh Co., Ltd.), 
13 October, 2000 (13.10.00), 
Full text; all drawings 
(Family: none) 


1-3,6-10 
4,5 


Y 
A 


JP 6-171236 A (Ricoh Co., Ltd.), 
21 June, 1994 (21.06.94) , 
Full text; all drawings 
(Family: none) 


1-3,6-10 
4,5 



[~x"| Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: T* 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"V document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later u &" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
21 October, 2002 (21.10.02) 


Date of mailing of the international search report 

05 November, 2002 (05.11.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer j 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



IntemaSonal application No. 

PCT/JP02/09300 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Microfilm of the specification and drawings annexed 
to the request of Japanese Utility Model Application 
No. 7929/1991 (Laid-open No. 89374/1992) 
(Toshiba Corp. ) , 
04 August, 1992 (04.08.92), 
Full text; all drawings 
(Family: none) 



Relevant to claim No. 



Y 
A 



1-3,6-10 
4,5 



[0022], [0061] 



JP 2000-187882 A (Sony Corp.), 
04 July, 2000 (04.07.00) , 
Claims; Par. Nos. [0010], [0011], 
(Family: none) 

WO 99/44199 A (Sony Corp.), 
02 September, 1999 (02.09 99), 
Pages 22, 31, 32 
& EP 0984443 Al 

JP 10-329426 A (TDK Corp.), 
15 December, 1998 (15.12.98), 
Claims 

(Family: none) 

JP 6-131693 A (Hitachi, Ltd.), 
13 May, 1994 (13.05.94) , 
Abstract 
(Family: none) 



JP 2000-99988 A (Toyota Central Research And 
Development Laboratories, Inc.) 
07 April, 2000 (07.04.00), 
Abstract 
(Family: none) 

JP 11-34501 A (Kao Corp.), 
09 February, 1999 (09.02.99)., 
Abstract 
(Family: none) 



1-3,6-10 



1-3,6-10 



1-10 



1-10 



1-10 



1-10 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



mmtm&-% pct/jpo2/o93oo 



a. %m(»m-tz>ftw<D&®. m&<m$rm (ipo) 

Int. Cl. 7 G11B7/24, 7/0045 



»t«rftofc«/Mji»« mmm^m. a pcj > 

Int. Cl. 7 G11B7/24, 7/0045, 7/26 



B*HHfflffS^# 1 922-1 996^ 

B*B4fcB§3lffll&r3fe2$R 1 971-2002^ 

B *®S«iHffl»r|g<2t« 1994-200 2.^ 

R*mmm%im&m;n 1996-2002^ 



mm&x-&m Ltzm^—f^-^ (x-*'*-*©*^ ®&Kmm\,izmm) 



BBjfi-fS 

CT#©fSB©s-i§- 



Y 
A 



Y 
A 

Y 
A 



JP 2000-222764 A <I&8»|&5, 5 J 
2000. 08. 11 [0015], [0023] 

JP 2000-285509 A (#5££tfc y ) 
2 0 00. 1 0. 1 3 it, 

JP 6-171236 A OWcagfctty =»H 

1 9 9 4.06.2 1 ±Xs £M (77? !J-*U " 



1-3, 6-10 
4,5 



1-3, 6-10 
4,5 

1-3, 6-10 
4,5 



|x] c«©tt*fcfc:*ittq»j*Sit-o*3. 



TAj #<ciia©fe5S:StT?tt*<, -^Wft«*S»Sr*1- 
fe© 

TEj BlRttKBffl©ttK£fcfi«W-?£>S#. BRUKB 
roj PWcisH*, £8. «««fc»xi-a3t* 



©0©t*fc4&*S*ufc:fctt 
©3SS?©fcJ6(C.5lffl1-2. © 

rxj #KB8»©*>5X«t"eas>oT, SiK£i*©*-e*w 

tyj #^ii©$>53t^T*fcoT, 3RXfti:te©isi 

*oTii^tt*s/j:v^t%x.&ti,5t© 
r&j K-/<fvh7 7S!)-: 



2 1. 10. 0 2 



flJ5.ll.02T 



a*mimiT (i sa/j p) 

SffiS-g-1 0 0-8 9 1 5 



u--y/ 



5D 



3 04 5 



03-3581-1101 F*3& 3550 



SSPCT/ISA/2 10 (f2^) (1 9 9 8f£7Jl) 



mmm%% PCT/JPO2/O93OO 



C 



Y 
A 



4-89374 ^#^^#Lfc^#25.U ? HI®OF fe 3^^ 

1 9 9 2. 0 8. 0 4 (77 5 JJ-&L) 

JP 2000-187882 A (y=H*S*£H±) 
2000. 0 7. 04 #HFfS*^ffl> [0010], 
[0011], 10022], [00 6 1] (7r^y-^U) 

WO 99/4 4199 A (V 
1 9 9 9. 0 9. 0 2 %1 2, 31, 321 
& EP 0984443 Al 

JP 1 0-3 2 9 4 2 6 A (f^r^W^tt) 
1 9 9 8. 1 2. 1 5 «FfF»*©$Sffl (7r5y-*U 

jp 6-131693 a (acs^ttsaawm) 

1 9 9 4. 0 5. 1 3 Wm (7T§y-*U 

JP 2000-99988 A («^ttftffl**W5t3f) 
200 0. 04. 0 7 ^ (7 7 5D-*U 

JP 11-34501 A Cffi3BH5£&tU 
1 9 9 9. 0 2. 0 9 (77 5y-ftU) 



1-3, 6-10 
4,5 



1-3, 6-10 



1-3, 6-10 



1-10 



1-10 



1-10 



1-10 



filS:PCT/I SA/2 1 0 (%2^<-i?<7>ffi%) (1 9 9 8^7^) 



